Treatments applied to 12 × 20-ft plots of 'Midland' bermudagrass included N fertilizer rates (0, 50, 100, and 150 lb/acre) and N application dates (15 August, 1 September, 15 September, 1 October, and 15 October). Before application of treatments each fall, the field plot area received a uniform application of 100 lb N per acre in the spring based on a forage yield goal of 2 tons/acre (3) . The field plot area was then mowed at a 3-inch residue height and harvested for hay in June and in August. Phosphorous and K were applied to correct deficiencies according to soil tests each spring. Nitrogen was applied as ammonium nitrate.
Forage . Nutritive value during winter was assessed from forage collected during the initial mechanized harvest and from samples hand-clipped to a 3-inch residue height from the remainder of each plot at 15-day intervals. Because the date of the first killing frost differed each year, the initial harvest and subsequent sample collection dates also differed each year. Forage samples were analyzed for CP, NDF, and ADF using wet chemistry techniques (Ward Laboratories, Kearney, NE). Nitrogen was determined by the Kjeldahl procedure. Neutral detergent fiber and ADF were determined by refluxing with neutral and acid detergent solutions, respectively. The neutral detergent solution contained a heat-stable amylase. Total digestible nutrients were computed from the equation: TDN = 102.7 -(1.114 * ADF).
The experiment was a randomized complete block design with a split-plot arrangement of N application dates as whole plots and N rates as subplots. Treatments were applied to the same plots each year; harvest date effects on nutritive value were considered repeated measures. Due to annual variation in rainfall, forage accumulation, and harvest dates, data were analyzed by year. The data were subjected to a repeated measures analysis of variance using the Mixed Models procedure in SAS (SAS Institute Inc., Cary, NC). Mean separations were calculated with least square means (P ≤ 0.05).
Weather from 2000 to 2003
The weather differed each year of the experiment. Bermudagrass grows best when mean daily temperatures are above 75°F (2) . In all four years, temperatures were suitable from August through October for fall forage accumulation (Table 1) 
Nitrogen Fertilizer Rate and Application Date Effects
The exceptionally hot and dry conditions in 2000 resulted in negligible forage production and unrepresentative forage quality (data not shown). 2) (P ≤ 0.05). Across years, stockpiled bermudagrass production averaged 3450, 4000, 4170, and 4210 lb/acre at 0, 50, 100, and 150 lb N per acre, respectively. Nitrogen application date did not affect fall forage accumulation ( Table 2 ). The date when stockpiling began was likely more important to forage accumulation than N application date (6) . In southern Oklahoma, initiation of stockpiling in early August and application of N fertilizer by 15 October would enable forage to accumulate before a killing frost, provided rainfall is sufficient to support growth during this period. Forage nutritive value also increased with N fertilizer application ( 
Harvest Date Effects
Nutrient concentrations often varied among harvest dates but overall exhibited small changes over the winter (Table 3) Although nutritive value of fall stockpiled bermudagrass might be expected to steadily decline after a killing frost, variable weather patterns, altered leaf-to-stem ratios, growth of new tillers following periods of warm weather, and recruitment of cool-season annuals can contribute to inconsistent nutritive value responses (7, 8) . Table 3 . Year and harvest date effects on crude protein (CP), total digestible nutrients (TDN), acid detergent fiber (ADF), and neutral detergent fiber (NDF) of fall stockpiled bermudagrass in southern Oklahoma. Values were computed across four N rates, five N application dates, and three replications (n = 60; SEM = standard error).
Nitrogen rate × harvest date and application date × harvest date interactions on CP in 2001 and 2003 resulted primarily from variability existing among harvest dates rather than variability in response to N fertilizer rate or N application date. Nutrient concentrations tended to respond positively to increased N fertilizer regardless of whether these effects were examined across harvest dates or by harvest date (data not shown). The lone exception was the harvest occurring on 20 January 2003 where unfertilized bermudagrass had the greatest CP.
Meeting Beef Cow Nutrient Needs
A 1200 lb, pregnant beef cow with 20 lb of peak milk production needs a diet of 24.1 lb DM/day, 6.2% CP (1.49 lb/day), and 46% TDN (11.1 lb/day) during mid-gestation (5). These requirements increase to 24.2 lb DM/day, 7.8% CP (1.88 lb/day), and 53% TDN (12.8 lb/day) during the last three months of pregnancy (5) . The stockpiled bermudagrass would have met maintenance energy requirements during both of these periods regardless of N fertilization rates. On average across treatments, the bermudagrass provided 56% TDN (13.4 lb TDN/day). The ability of the stockpiled bermudagrass to meet maintenance protein requirements, however, would have depended on the N fertilization rate and the term of pregnancy. Across years, N application dates, and harvest dates, the stockpiled bermudagrass averaged 6.0, 6.9, 7.9, and 8.7% CP at 0, 50, 100, and 150 lb N per acre, respectively (1.47, 1.66, 1.91, and 2.10 lb CP/day). The unfertilized bermudagrass would have been deficient in CP regardless of the term of pregnancy. The fertilized bermudagrass would have met maintenance requirements for CP during mid-gestation regardless of N rate. During late gestation, however, only the bermudagrass fertilized with 100 to 150 lb N per acre would have met the CP requirements.
Nutrient concentrations were lower compared to other findings of fallstockpiled bermudagrass. In Arkansas, fall-stockpiled bermudagrass had concentrations of CP, NDF, and ADF ranging from 12 to 25%, 43 to 76%, and 20 to 37%, respectively, depending on the location, stockpiling date, and harvest date (7) . Concentrations of CP decreased from 14 to 13% and ADF increased from 31 to 40% over an October to February period in northeast Texas (1) . Trials conducted at six sites across Oklahoma found CP concentrations in fallstockpiled bermudagrass generally ranged from 10 to 15% (8) . One site, however, reported a range of 6 to 9% CP, results that agreed with our findings. Although the location of our experiment differed, the similar range of 6 to 9% CP probably reflects that both trials contained 'Midland' bermudagrass on sandy loam soils. Differences in nutrient concentrations and the degree that it changes over winter may also reflect cultivar and environment interactions. Crude protein changes over winter have been found to be positively associated with initial CP concentrations and forage maturity at first frost (1) . Studies conducted in northern bermudagrass production areas also have shorter stockpiling periods than studies conducted in more southern production areas. Differences in moisture and temperature patterns may impact forage accumulation, maturity, and consequently, changes in nutritive value (4).
Conclusions
In years of favorable fall precipitation, producers can expect 4000 lb/acre of fall stockpiled bermudagrass forage with N applications of 50 lb/acre on sandy loam sites in southern Oklahoma. Stockpiled bermudagrass provided on average across treatments 56% TDN and 6.0, 6.9, 7.9, and 8.7% CP when fertilized with 0, 50, 100, and 150 lb N per acre, respectively. At these rates, the fertilized bermudagrass would have met maintenance requirements for energy and protein of mid-gestation beef cows. Nitrogen application date and harvest date did not dramatically affect fall forage accumulation or nutritive value.
